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INTRODUCTION
The performance of cattle under high ambient temperature has received close attention during recent decades (Findlay & Beakley, 1954; McDowell, 1958; Yeck, 1959) . The studies have related particularly to heat-regulating mechan¬ isms, although some aspects of milk and beef production in the hot environ¬ ment have been investigated (Johnston, 1958; Warwick, 1958; Mahadevan, 1958) .
Reproductive function in the hot environment has not received the attention it would seem to warrant. Thus, in a study of 17,000 calvings to Zebu cows in Nyasaland, mating was unrestricted and the peak of conceptions occurred during the hot summer months (Wilson, 1946 (Fallón, 1961) .
However, there are indications that high ambient temperature may not be optimal for reproductive efficiency. Thus, seminal degeneration under hot conditions has been well documented, and attention has focused on the unique function of the scrotal vascular system in heat regulation in the ram (Harrison & Weiner, 1949; Moule, 1960) and in the bull (Kirby & Harrison, 1954) .
Reports of seasonal effects on bovine fertility are conflicting (Schindler, 1957; Ulberg, 1958; Yeck, 1959) (Macfarlane & Spalding, 1960) .
At Kansas, a seasonal difference has been noted in the rate of fertility decline of chilled semen (Fryer, Marion & Farmer, 1958) ; and a summer depression in semen fertility has been observed in north Queensland.
Rather more controversial has been the influence of high temperatures on fertility in the cow. Certainly, experimental studies have indicated that fertilization and embryonic survival are susceptible to heat stress in the ewe (Shah, 1956; Yeates, 1956; Alliston & Ulberg, 1957, cited by Ulberg, 1958; Dutt, 1960 (Hansel, 1959) . The optimal time for artificial insemination (ai) under such conditions, extends from 24 to 7 hr before ovulation (Trimberger & Davis, 1943) .
Recent studies on sperm migration within the cow's genital tract (VanDemark, 1958) indicate that the sperms are effectively subjected to the en¬ vironment of the upper tract soon after insemination. Thus, before ovulation and fertilization occur, the sperms may have been within the female tract for many hours. During that time the cow's genitalia are involved in the body's reactions to its environment. In addition, there is evidence that the pheno¬ menon of oestrus contributes to the cow's endogenous heat load (Wrenn, Bitman & Sykes, 1958; Fallón, 1959) .
In order to assess the significance of the thermal component of oestrus on subsequent fertilization efficiency, an investigation was undertaken under field conditions.
MATERIALS AND METHODS
The inauguration of dairy cattle ai services in Queensland has been reported (Fallón, 1958 
= day oestrus noted; , III = subsequent days.
cows at Nambour and of cows of both breeds at Atherton. However, the data were bulked for subsequent considerations. About two-thirds of the cows (613) commenced oestrus during the night and were first noted in the morning, usually between 5 and 7 a.m. The remainder were first observed on heat in the afternoon, usually between 4 and 6 p.m.
Most inseminations were performed during a 5-hr period, about two-thirds (608) between 10 a.m. and noon, and the remainder between noon and 3 p.m. Body temperatures were virtually the same, whether measured before noon (101-6 ± 0-8°F) or afternoon (101-6 ± 0-9°F). (Table 2 and Text- fig. 1 ), it is apparent that they are consistent with the thesis that a thermal response operates during oestrus and is completed before ovulation (Fallón, 1959) . The fertility data (Table 3) indicate that most inseminations were performed at recommended times. It is interesting that, irrespective of the stage of oestrus at which ai was effected, the body temperatures of cows that returned to service were higher (101-7 ± 0-9°F) than of those that did conceive (101-6 ± 0-7°F) though not significantly so. (80) 65 (41) 16 (10) 8 (2) 1 (1) 3 (-) 173 (91) 115 (60) 83 (61) 28 (16) 3 (1) 1 (-) 6 (5) 1 (1) 1 (-) As a corollary, fertility was depressed in cows with high body temperatures, though not significantly (Table 4) . However, cows in Group present a rather special case. The group comprised cows that were observed in oestrus in the evening and that were inseminated next morning. As a whole, the group was more fertile (P<0-05) than comparable Groups C, F and G. In addition, cows of Group with elevated temperatures were more fertile (P <0-05) than those with low temperatures (see ).
DISCUSSION
Reviewing the literature concerning body temperature in cattle, King (1955) concluded that, with diurnal changes, the acceptable maximum in the healthy dairy cow might be set at 102-3°F. Such body temperatures may be exceeded in a hot environment and the animal's ability to maintain a mean temperature of 101°F has been used as a basis for assessing heat tolerance (McDowell, 1958) . In view of such considerations, it is of interest that oestrus imposes a thermal load on the cow which is not readily dissipated. Thus, in the present study, although measurements were made usually before the diurnal peak, 18-1% of 934 records were in excess of 102-3°F, the incidence of high temperatures being related directly to the stage of oestrus.
As well as re-affirming the proposal of a thermogenic component of oestrus, the present data also lend support to the hypothesis that the animal's normal diurnal temperature rhythm is restored before ovulation occurs (Fallón, 1959) . In this context it is noteworthy that high body temperatures at the time of insemination are not inimical to subsequent fertilization efficiency (Table 4) . Indeed, in the case of cows observed in oestrus in the evening and inseminated during the next morning, fertility was better (P <0-05) when body temperature was high than when it was low. Such an observation would suggest that cows with low temperature were closer to ovulation than is considered optimal for ai, or had actually ovulated. In other groups, the situation is not so readily explained since body temperature and fertility were not significantly related.
The nature of the thermal response at oestrus remains undetermined. Farris (1954) has demonstrated increased locomotory activity in the cow at oestrus, which may contribute to the heat load. However, there is evidence that the response may be elicited even in a lame cow (Fallón, 1959) . Bligh (1955) (Braden & Austin, 1953; Chang, 1959) .
The studies reported here indicate that increased body temperature per se is not inimical to fertility, but is of significance only insofar as it indicates the stage of oestrus at which the cow is bred.
There is no suggestion that the high body temperatures were associated with heat stress in its usual connotation. Although the animals were of Bos taurus type, they were fairly well adapted to their sub-tropical environment.
Thus, it remains for the studies to be extended to consider the situation under adverse environmental conditions, and particularly in heat-stressed cattle.
